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[57] ABSTRACT 

A method for treating psoriasis comprising applying an 
effective amount of a cytotoxic drug dispersed in a 
pharmaceutically acceptable vehicle containing a pene- 
trating solvent for the drug, the drug being applied to 
the skin area affected by the psoriasis without occlusion 
in pulses of from 1 to 3 applications per pulse, the pulses 
being applied at an interval of once every from 3 to 3iO 
days and preferably at an interval of from 4 to 14 days. 
Optimally, the penetrating solvent is free from toxic 
effects, such as AZONE or similar substituted azacy- 
cloalkyl-2-ones, tertiary amine oxides, and the like. 

10 Claims, No Drawings 
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absorption with AZONB across hairless rat skin, using 
METHOD FOR TREATING PSORIASIS WITH S-fluorouracil as a model drug. 

CYTOTOXIC AGENTS U.S. Pat. No. 3,989,816 describes n-alkylazacy- 

cloheptan-2-ones wherein the alkyl group has from 1 to 
FIELD OF THE INVENTION 3 18 cari)ons, and the use of these and related compounds 

Tliis invention relates to the therapeutic treatment of ^ enhance percutaneous absorp^^^^ penetration of 
skindisorderssuchaspsoriasis.Inparticular.thisinven- <irugs. Among the extensive hsts of drugs are antmeo- 
tion ^4 t^L effective regimen for successfuUy Plastip agents such as fluorouracU^ Treatment of psoria- 

f^^fi^^r.^^.ir^fUa n^«tr«t aJl^t^^hloi ^is With steroids m the penetratmg solvent is also dis- 
tteatmg pK>nasis with a cytotoxic agent such as 5- ^ g p ^ ^ * 

fluorouracil ma penetratmg solvent. ^ bis.azacyclopei;tan:only alkies and Usub- 

BACKGROUND OF THE INVENTION stituted azacydopentan-j-ones, respectively, as pene- 

_ ... 1. • t. !•* * 1 trating agent. In a disclosure almost identical to U.S. 

Psonaas 18 a chronic^ h^edrtary. «cun«,t. papu^o- p^^^ j» imfiU, the inventor describes the treatment 
squainous derma OSB. the d.stu«*ive lesion of whj^ is ,5 steroids in the respective solvents, and 

a vmd r«l i^ule papuU^ or phujue covered almost to fluorouracil as a suitable antLoplastic ag^t for 

Its edge by silvery lameUated scales. It usually mvolves use with the solvents. 

the scalp and extensor sur&ces of the limbs, especially ^.S. Pat No. 2,802.005 claims fluorouracn and de- 
the elbows, knew and shins. scribes it use as a germicidal agent or antimetaboUte. 

Tradiuonai treatments 01 psoriasis nave mcmoM ^ y^g. Pat No. 47565.806 describes treatment of skin 
apphcauon of corUcosteroids ^ ^^^^^ ^ fluorouradl, coL 

such as betamethasone acetate, betamethasone valera e. ^^^^ yinhl^stm sulfate, phloridzin, triethylene thio- 
fluocmolone acetomde, fluocmolone acetomde acetate, phosphamide, hmnic acid, knd nitrogen mustards such 
and the like disso ved or sanded m an omtoait, ^ cyclophosphamide and mechlore^amine m DMSO. 
lotion, or glyco^ solvent to the affected are^ ^ Percutaneous or intravenous administration are de- 

techmques such as wrapping cortiocoid treated are:« ^^bed. Suitable dosage levels and frequency recom- • 
with a moisture-impermeable wrapping such as a setf- mended are said to be known to those skilled in the art. 
attractmg plastic fdm such as polyvmyhdene chloride y g p^^^ 4,411,893 describes a novel water-solu- 
fihn (S ARAN) has been found to mcrease the effective- ^le tertiary amine oxide useful to enhance of penetration 
ncss of the treatment Penetratmg solvents have been jq through the skin. U.S. Pat. No. 3,326.768 is 

investigated for enhancing percutaneous absorption of ^^^^^ ^^^^ ^ 3^^^ ^ of ^ phosphine oxide 
these drugs in an effort to more successfufly treat more surfactant in a topical preparation. U.S. Pat No. 
resistive conditions. 3,472,931 is also referenced, disclosing the use of a vehi- 

DESCRJPnON OF THE PRIOR ART containing a lower alkyl amide to enhance percutan- 

^ ' 35 eous absorption. Use of the absorption enhancers with 

Huorouracd (5-fluorouraca or IS described as hydrocortisone to treat inflammation and with 5- 
useful for the treatment of actinic k^atosis, applied fluorouradl for the treatment of actinic keratosis is also 
topically as a 1 9b cream or solution, once or twice daily, disclosed. 

to the affected area in REMINGTON'S PHARMA- y.s. Pat No. 3,996,924 describes the treatment of 
dSUnCAL SCIENCES. Mack Publishing: Easton. 40 psoriasis with a combination of corticosteroid and 5- 
I5th ed. p 1079 (1975). fluorouracil in a suitable topical ointment or solution 

AZONE (l-dodccylazacyclohcptan.2-onc) is re- carrier; Included in an omnibus listing of possible car- 
ported to enhance the percutaneous absorption of a jjer ingredients are propylene glycols, dimethyl sulfox- 
variety of drugs including steroids and fluorouracil by ye and dimethyl formamide. Daily application, prefera- 
Stoughton, R., ArcKDermatol 118:474-477 (1982). 45 bly with a continuous occlusive dressing is recom- 
Prior use of dimethyl sulfoxide (DMSO), dtmethylacet- mended. 

amide (DMA), dimethyl formamide (DMF), l-methyl- jhe prior art describes the application of cytotoxic 
2-pynolidone, and propylene glycol to enhance skin agents in penetrating solvents applied once or more 
penetration of drugs was also disclosed. daily. Concurrent use with an occlusive dressing is 

Comparison of AZONE with other pienetrating sol- 50 indicated. In fact, the extreme inflammatory reaction 
vents such as propylene glycol and n-Klecylmethyl siilf- caused by the cytotoxic damage to treated skin seen in 
oxide for enhancing penetration of fluorouracil is de- continuous daily dosing schedules has heretofore pre- 
scribed by Touitou,&,/nr&/7za££0mi/Vou/7ta/Qri'^nna- vented the practical use of these solvent systems to 
ceutks. 27:89-98 (1985). The writer characterizes S-FU enhance percutaneous absorption of cytotoxic agents, 
as a cytotoxic agent used topically on the skin in actinic 55 The use of 5% fluorouracil solutions topically with 
kerotosis and various epithelial neoplasma, and states traditional vehicles under continuous occlusion for 2 
the need for improved therapy brought into use meth- weeks have been reported by Tsuiji, T. et al. ArckDer- 
ods for increasing skin penetration such as use of oc- matol 105:208-212 (1972) as effective therapy for psori- 
clusivity and chemical enhandng agents, citing Chen, asis, producing long remissions without systemic toxic- 
Y., NOVEL DRUG DELIVERY SYSTEMS. Marcel 60 ity. However, the therapy produced such severe bums 
Dekker: New York, p 192 (1982). Propylene glycol that hospitalization of the patient was required. When 
solutions are said to.be the most popular, and the writ- fluorouracil was applied every other day (3 times a 
er's presentation demonstrated that AZONE was a week) with occlusion, erosions also occurred, limiting 
more effective penetrating agent than propylene glycol therapy, and remission was brief. Ljunggren, B. et al, 
or n-decylmethyl sulfoxide in dilute concentrations. 65 ArchDermatoL 106:263 (1972). When fluorouracil was 
Sogibayashi, K. et al, / PharnuPhormacol 37:578-580 used without occlusion, and with a topical steroid con- 
(1985) and Mourmoto, Y. et al, International Joumal of tinuously for 2 weeks, the degree of local toxicity was 
Pharmacology, 32:31-38(1986) also describe enhanced acceptable, but the degree of improvement and the 
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daration of remission was not sufficient Fredriksson, desired drug concentration can be achieved by from 1 

T.. 'Topical treatment of psoriasis with 5-fluorouracil to 3 applications of the drug-penetrating solvent com- 

and fluocinolone acetonide:/' in Faber £. et al, editors: position. 

^J^f^S^^^pT^^^^lT^x "^aJ^^ c In the method ofthis invention, a cytotoxic drug, in a 

L-t I 11- 1 / A ' -J. -J cally to a skin area anected by psonasis. 

Uveness while controlUng local toxicity remamed a o vi * • ^ • i j * n t i 

chaUenging question. Suitable cytotoxic agents mclude 5-fluorouracil, col- 

chicine, vinblastine sulfate, cyclophosphamide, azathio- 

SUMMARY OF THE INVENTION prine, cyclocytidine, azacytidine, azaserine, cisplatin. 

This invention is a method for treating psoriasis com- cycloheximide, mechlorethamine, cycloleucine, cytara- 

prising applying to the psoriatic lesion* an effective bine, decarbazine, dactinomydn, dichloromethotrexate, 

amount of a cytotoxic drug dispersed in a pharmaceutir emetrine hydrochloride, etoposide, quanazole, hy- 

cally acceptable vehicle containing a penetrating sol- droxyurea. idoxuridine, mercaptopurine, methotrexate, 

vent for the drug. The drug is applied in a pulse of from 15 methyl OAO (mcthylglyoxal bis(guanylhydrazone)), 

1 to 3 applications within a period of 48 hours to the metoprine, pyrimethamine, scopolamine hydrobromide, 

skin area affected by tiie psoriasis wiUiout occlusion, thioquanine, thiotepa, vincristine sulfece. and cyclospo- 

and no furtiier^lication is made for a period of from ^ S-nuorouradl being preferred. 

3 to 30 days.J^ procedure is repeated until complete g^^^^^ penetrating solvents are solvents for the 

renussion is euected. 20 . ^ . ^ i_ .« * 

Optimally, the penetrating solvent is free from toxic cytotoxic agent whidi wdl enhance percutaneous pene- 

effccts, such as AZONE or similar substituted azacy- drug. Solvents which have this property 

cloalkyl-2-Qncs, tertiary amme oxides, and the like, include dimethyl sulfoxide, dmiethylacetamide, di- 
methyl formamide, and l-methyl-2-pyrrolidone, and to 

DETAILED DESCRIFHON OF THE ^ a far lesser extent, propylene glycol. Preferred and 

INVENTION superior solvents for this purpose are essentially free 

I discovered that treatment of psoriasis using a from adverse side effects and include substituted azacy- 

weddy pulse dosing with topical applications of S- cloalkan-2-ones having from S to 7 carbons in the cyclo- 

fluorouracil with traditional vehicles under occlusion alkyl group such as l-dodecylazacycloheptan-2-one 

provided great improvement of the condition. Many 30 (AZONE) and other azacycloalkan-2-ones described in 

patients had sustained remissions. Each week the pa- u.S. Pat No. 3,989,816 (hereby incorporated by refer- 

tients had an average topical appUcation pulse lasting 48 gncg entirety) and represented by Formula I: 
hours. I discovered that this weekly pulse dodng sched- 
ule eliminated the severe local toxicity seen with prior 

continuous daily dosing schedules. Dale Pearlman et al, 35 ^^^^ jp 
J^nLAcadDermatoL 15:1247-1252 (December, 1986). 

While this therj^y was quite effective, it took an n— (CHa)-— R* 

average 15.7 weeks to achieve remission. I then discov- 
ered that the factor delaying remission was suboptimal 
tissue concentrations of 5-FU. By ii^ecting S-FU di- 40 
rectiy into the psoriatic tissue, I was able to achieve 

remission in an average of 4 weeks. Thus traditional wherem 

vehicles, even under occlusion, are incapable of provid- » a straight or branch chain aflcyl gjroup having 

ing optimal transepidermal drug delivery. froni 1 to 18 carbons or aryl group having from 6 to 

This invention is based on the discovery that with 45 10 carbons; 

effective delivery of a cytotoxic agent through the stra- is H or lower alkyl having from 1 to 4 carbons; and 

turn comeum, a superior therapeutic response is ob- n is an integer from 0 to 10. 

tained if an effective amount drug is administered in one Also included are N-bis-azacyclopentan-2-onyl al- 

48 hour pulse followed by a sustained pause of from 3 to kanes described in U.S. Pat No. 3,989,81 5 (hereby in- 

30 days and preferably from 4 to 14 days. During the 48 50 corporated by reference in its entirety) and represented 

hour pulse period, the drug can be applied to the psori- Formula II: 
atic lesion a suflicient number of times to achieve the 
desired tissue concentration, usually from 1 to 3 times 

being sufficient Most optimally, a single application of ^ ^ 

drug is made to the lesion once a week. Effective remis^ 55 _ ✓^v^ 

sion is obtained, usually within 45 days, without signifi- C n— <CH2>m n y 

cant inflammation or other evidence of severe dan:iage \ I / V | / 

to treated tissue. ^3 ^4 

An effective method for achieving this result is the 

topical application of an effective concentration of the 60 . 

cytotoxic agent together with a penetrating solvent ^ J^^, „ , .1 , , . 

such as AZONE, water-soluble tertiary amine oxide. ^ °^ S^°"P ^^^"^S 

DMSO or tiie like as a "pulse application" at an interval ' ^. ^ carbons; and 

of from 3 to 30 and preferably at an interval of from 4 to m is a positive mtcger of from 1 to 18. 

14 days. During the 48 hour pulse period, the drug- 65 Also included . are I -substituted azacyclopentan- 

penetrating solvent preparation is applied for a sufH- 2-ones described in U.& Fat No. 3,991,203 (hereby 

cient number of times to achieve the desired drug con- incorporated by reference in its entirety) and repre- 

centration in the tissue. With most psoriatic lesions, the sented by Formula ni: 
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N-(CH2)< 



R6 



(HI) 



whereiii 

R5 and R* arc each H or lower alkyl having from 1 to 10 
4 carbons; and 

o is a positive integer from 0 to 10. 

Also included are water*soluble tertiary amine oidd^ 
describe m U.S, Pat No. 4,411,893 (hereby incorpo- 
rated by reference in its entirety) and represented by 15 
Formulas IV and V: 



R7-C >0 20 

1. 



wherein 

R7, RS and R^ are each saturated or unsaturated ali- 
phatic radicals optionally containing ether or 
amide linkages and pendent hydroxyl groups, and 
the total number of carbon atoms of R^, R* and R' 
does not exceed 28. 



25 



/ \ 
N 



(V) 



30 



Rio 



V 



35 



Typical lotion and cream formulations follows: 





LOTION 


Parts by Weight 


Ingredient 


3 


polyo3iylene-40-stearate 


3 


sorbitan mooostearate 


12 


*niixture of lanolin, minerBl 




oil and lanoUn alcohol 


6 


oetyl alcohol 


20 


soybean oil 


53.7 


water 


a2 


methyl paraben 


ai 


propyl paraben 


* AM£&CX)L BL (Amerchal Goip^ Edboo. NX) 




CREAM 


Parts by Weight 


Ingredient 


3 


polyoxycthykne-4-stcaratc 


2.5 


sorbitfln monostearate 


10 


soybean oil 


10 


'mixture of lanolin, mineral 




oil and lanolin alcohol 


1 


cetyi alcohol 


73.2 


water 


a2 


methyl paraben 


0.1 


propyl paraben 



wherein 
Xis-a-or-N(R")-; 

Rio and Rl^ are ^ rh saturated or unsaturated ali- 40 
phatic radicals having from 1 to 18 carbons and 
optionally containing ether or amide linkages and 
pendent hydroxyl groups; and 

p is 0 or 1; 

q is 2, 3 or 4; and 45 
r is 2 or 3. 

The topical formulation can be in the form of a lotion, 
cream, ointment, gel or solution, preferably a lotion, 
cream or solution containing a therapeutically effective 
amount of the cytotoxic drug and a sufficient propor- 50 
tion of penetrating solvent to solubilize the drug. Suit- 
able drug concentrations will depend upon the choice 
of drug. Fluorouracil concentrations are from 0.001 to 5 
weight percent and preferably from 1 to 5 weight per- 
cent. 55 

For formulations with penetrating solvents of For- 
mulas I, n and m, solutions or gels containing from 
0.001 to 3 weight percent and preferably from 1 to 5 
weight percent fluorouracil are preferred. 

For formulations with penetrating agents such as the 60 
tertiary ammc oxides of Formulas IV and V, the amine 
oxide and drug is incorporated into traditional lotions, 
gels and creams containing from 0.1 to 70 weight per- 
cent amine oxide, other traditional excipients, and water 
are preferred. These compositions can contain from 1 to 65 
99 weight percent water. 

A typical gel may contain, for example, one percent 
hydroxyethyl cellulose. 



*AM£RCOL BL (Amercbol Corp, EdoMon, NJ.) 

The composition containing the cytotoxic agent and 
penetrating solvent are applied to the skin are having 
the psoriasis in a quantity sufficient to wet or to cover to 
surface. 

A critical aspect of this invention is the interval be- 
tween pulses. In contrast to the previous methods of 
applying these agents, in penetrating solvents, they are 
applied according to this invention in single pulses at 
intervals of from 3 to 30 days and preferably at intervals 
of from 4 to 14 days. The procedure is repeated until the 
condition disappears. A total of from 1 to 6 application 
pulses is usually sufficient with fluorouracil. 

When applied in accordance with this invention, the 
psoriasis disappears without extensive inflammation 
(erythma) of the tteated skin surface. For patients >vith 
particular sensitivity to the cytotoxic agent, applica- 
tions at longer intervals within the suggested range is 
suggested. If erythema begins to appear, the intervals 
should be lengthened until all signs of significant skin * 
irritation disappear. 

Occlusion is usually not necessary with the method of 
this invention. In a situation where the use of occlusion 
is believed necessary, tiie intervals between application 
times should be lengthened since cytotoxic agent dam- 
age to treated cells is usually increased by occlusive 
dressings. 

Because the patient response will vary from patient to 
patient, the following examples include procedures for 
optimizing the parameters of drug concentration, num- 
ber of applications per pulse, and the mtervals between 
pulses. The preparations are applied initially once a 
week to the psoriatic lesions in an amount sufficient to 
moisten the surface. Depending upon the patienfs re- 
sponse to the therapy, the physician can elect to con- 
tinue the therapy in the same manner if progress is satis- 
factory or elect to vary any of the parameters. The 
concentration of drug and penetration agent can be 
varied until the desired amount of drug concentration in 
the tissue is obtained. Initially, one application per pulse 
can be used, and the period of exposure of the lesions to 
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the drug is selected to achieve the desired amount of EXAMPLE 3 
drug concentration in the tissue. The number of applica- 
tions per pulse and the duration of the interval between Optimizing Lotion Composition 
pulses is determined by the response of the psoriasis to Lotion A is prepared with the following composition: 
treatment and the time required for the treated skin to ^ s.py, 1 wt. %; N-bis-l,6(azacyclopentan-2-onyl)hex- 
recover from exposure to the drug, timed to minimize ahc, 20 wt %.; cetyl alcohol, 15 wt. %; propylene gly- 
local toxicity. col. 10 wt %; sodium lauryl sulfate, 15 wt %; and 

Once remission is achieved, physicians may choose sterile, deionized water qs. ad. 

two courses of treatment during remission. Preferably, jq The patient begins treatment with the lotion applied 

no therapy is applied until relapse occurs. Then an ap- once a week in an amount sulHcient to moisten the 

propriate therapy schedule is reinstated. Alternatively, surface of the psoriatic lesion. If after 2 weeks, the rate 

m order to maintain a remission, maintenance therapy response is inadequate though no local toxicity is ob- 

may be selected, applying drug/penetrating agent com- served, Lotion B is prepared having the following in- 

positions delivering the lowest effective dose of drug 15 gredients: 5-FU, 5 wt %; N-bis-l,6(azacyclopentan-2- 

with the longest intervals between applications still onyl)hexane, 20 wt cetyl alcohol, 15 wt %; propy- 

providing effective remission. lene glycol, 10 wt. %; sodium lauryl sulfate, 15 wt %; 

This inviention is further illustrated by the following and sterile, deionized water qs. ad. Lotion B is applied 

specific but non-limiting examples. In the examples, once a week tn an amount sufficient to moisten the 

temperatures are given in degrees Centigrade and con- surface. 

centrations are given as weight percents, unless other- If after 2 weeks, the rate of response is still inadequate 

wise indicated. Examples constructively reduced to without local toxicity, the number of applications per 

practice in filing this appUcation are presented in the " increased to 3 separate applications with a sepa- 

prescnt tense, and examples describing procedures car- ,5 nation of 12 hrs between appUcations, with no change in 

ried out in the laboratory or clinic are set forth in the formula or interval between pulse doses. If after 2 

past tense. weeks, the rate of progress is improved, but slight local 

toxicity is observed, the interval bet\yeen pulses is in- 

EXAMPLE 1 creased to 2 weeks with the other parameters remaining 

Titration of Drug Treatment Parameters 30 «Jic]ianged. 

If after two weeks, the rate of progress is adequate 
Solution A is prepared comprismg 1 wt % 5-FU, 2 ^Q^al toxicity is observed, the therapy regimen m 

wt % AZONE, 50 wt % propylene glycol and the repeated without change until complete remission oc- 
remainder, sterile, deionized water. curs. 

Solution A is applied to psoriasis of the knee once i claim: 
weekly in an amount sufficient to moisten the surface. 1, A method for treating psoriasis consisting essen- 
If, at the end of two weeks, the response to the treat- tially of applying a therapeutically sufficient quantity of 
ment is less than desired, a more concentrated solution a composition consisting essentially of 5-fluorouracil 
(Solution B) is prepared containing 5 wt % 5*FU, 2 wt dissolved in a penetration enhancing agent to a psoriatic 
% AZONE, 50 wt. % propylene glycol and the remain- 40 lesion until remission occurs, the composition being 
der sterile, deionized water. appliied in one or more pulses at about one week inter- 

If the progress is still unsatisfactory, the application vals, each pulse comprising applying to the lesion one 
regiment is modified. Two applications of Solution B or more times over a period of up to 48 hours, an 
are applied in a pulse of two applications 12 hours apart amount of the composition sufficient to wet the lesion. 
The interval between pulses is left unchanged. If the 2. The method of claim 1 wherein the penetration 
rate of progress is satisfactory, and no local toxicity is enhancing agent includes propylene glycol. 
observ«l, tiie regimen is repeated with this concentra- 3. The method of claim 2 wherein a solution of from 
tion until complete remission is achieved. 0-001 to 5 wt % 5-fluororacU in propylene glycol is 

applied to psoriatic lesion. 
EXAMPLE 2 ^4. The method of churn 1 wherein the penetration 

Optimizing Pulse Timing Cream Composition enhancing agent mcludes compound of Formula I. II or 

ni: 

Cream A is prepared containing 5 wt % 5-FU, 40 wt 
% l-benzylazacyclopentan-2-one and the remainder ^ 
inert excipients which provide a stable cream composi- t» 
tion (AMERCOL BL, described above). 

Cream A is applied once weekly to psoriasis on the 
elbows in an amoimt sufficient to moisten the surface. If 
after 2 weeks the rate of progress is satisfactory but 
there is evidence of mild, local toxicity, a rest period of 
no therapy is instituted for one week to allow recovery wherein 

from the toxicity. Treatment is then reinstated changing is a straight or branch chain alkyl group having 

the interval between pulses to 2 weeks, leaving the from 1 to 18 carbons or ary] group having from 6 to 

formula and number of applications unchanged. If after 55 10 carbons; 

2 weeks, the rate of recovery is satisfactory, and no R2 is hydrogen or lower alkyl having from I to 4 

local toxicity is observed, the program is contmued carbons; and 

until remission is achieved. n is an integer from 0 to 10^ 



60 




Page 5 (BBadio, 08/23/2000, 



EAST Version: 1.01.0015) 



4,853,388 



H II 

^"^^ N-(CH2)m-N 
R3 



(ID 



wherein 

R2 and R4 are each hydrogen or a lower alkyl group 10 

having from 3 to 4 carbons; and 
m is an integer from 1 to 18; or 



N-(CH2)a-/(^) 
R3 r* 



OH) 



wherein 

and R^ are each hydrogen or lower alkyl having 
from 1 to 4 carbons; and 
o is an integer &om 0 to 10. 

5. The method of claim 4 wherein the penetration 
enhancing agent is a compound of Formula I. 

6. The method of claim 5 wherein the penetration 
enhancing agent is l-dodecylazacycloheptan-2-one. 

7. A method for treating psoriasis consisting essen- 
tially of applying a therapeutically sufficient quantity of 
a composition consisting essentially of 5-flaorouracil 
dissolved in a penetration enhancing agent to a psoriatic 
lesion until remission occurs, the composition being 
applied in one or more pulses at from 3 to 30 day inter- 
vals, each pulse comprising applying the composition to 
the lesion one or more times over a period of up to 48 
hours. 

8. The method of claim 7 wherein the penetration 
enhancing agent includes propylene glycol. 

9. The method of claim 8 wherein a solution of from 
0.001 to 5 wt % 5-fluorouracil in propylene glycol is 
applied to the psoriatic lesion. 



15 



10 



10. The method of claim 7 wherem the penetration 
enhancing agent includes a compound of Formula 1, 11 
or ni: 




(I) 



N-(CH2)«-R» 



wherein 

Ri is a straight or branch chain alkyl group having 
from 1 to 1 8 carbons or aryl group having from 6 to 
10 carbons; 

R2 is hydrogen or lower alkyl having from 1 to 4 

carbons; and 
n is an integer from 0 to 10; 



20 



25 



30 



35 



40 



(11) 



N-(CH2)m-N 



A3 



"wherein 

and R* are each hydrogen or a lower alkyl group 
having from 3 to 4 carbons; and 
m is an integer &om 1 to 18; or 



(HI) 




wherein 

R5 and R* are each hydrogen or lower alkyl having 

from 1 to 4 carbon^ and 
o is an integer from 0 to 10. 



45 



50 



55 



60 



65 
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[57] ABSTRACT 

Corticosteroid formiilations in the form of creams, lo- 
tions or ointments are provided which are used as anti- 
inflammatory agents, wherein the corticosteroidi such 
as haldnonide (21-chloro-9-fluoro-ll)3-hydroxy- 
16a.l7-[(l-methylethylidene)-bis(oxy)]pregn-4-ene- 
3,20-dione) b dissolved in a sebacate carrier, such as 
dibutyl sebacate. 

16 Claims, No Dravrings 
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'■ hydroxypregna-1.4-dieno[16a,-17-b]naphthalenc-3,20- 

CORTICOSTEROID FORMULATIONS dione, (1 l)3,16a)-9-nuoro- l',2',3',4'-tetrahydro-l 1- 

CONTAINmG.SEBACATE CARRIER hydroxy-3,20^oxopregna- l,4-dieno[l 6a, 1 7-b]naph- 

thalen-21.oic acid, 1-methylethyl ester, or (11)3,1 6a)-9- 

DESCRIPTION OF THE INVENTION 5 nuoro-ll*hydroxy-3,20Hdioxopregna-l,4-dieno[I6,17- 

The present invention relates to pharmaceutical for- d]cyclohexen-21-oic acid, 1-methylethyI ester. It is em- 

mulations which include a dialkyl sebacate, such as phasized that these steroids are meant to be exemplary 

dibutyl sebacate or diisopropyl sebacate as a vehicle for orAy and it is not meant to limit this invention to use 

the pharmaceutical. with any particular steroid or group of topically active 

Topical corticosteroid formulations are extensively anti-inflammatory steroids, 
employed in the treatment of skin disorders, such as The sebacate will be present in the compositions of 

dermatitis. To be therapeutically effective, the active the invention in amounts within the range of from about 

ingredient preferably should be in a molecular disper- 5 to about 95% and more depending upon the type of 

sion to facilitate desired percutaneous absorption which . pharmaceutical composition and the active ingredient 

is particularly important in achieving a therapeutic re- contained therein. 

sponse for the management of psoriasis. Unfortunately, The formulations employing the sebacate vehicle in 

many of the desirable steroids are msoluble in water and accordance with the present invention may take the 

even less soluble in hydrocarbon vehicles such as min- form of a hydrophobic base such as an ointment (non- 

eral oil, petrolatum or polyethylene gelled mineral oil. aqueous) or gel, as well as a cream, lotion, and liquid 

Various organic solvents and solubilizers have been 20 including parenterals, nose drops, ear drops and the 

found to be good solvents for steroids. However, many ij]^. 

of such solvents have been found to be unsuitable for lotion or cream includes the sebacate as the oil 

commercial application for reasons such as their high ^^^^^ j^e lotions and creams of the invention will 

volatiUty and low boiling points, their disagreeable include the active ingredient "all-in-solution'* so that 

odor their "paint ramovmg»>ropcrty, or their undM^^^ 25 g^^jsj^ti^uy ^^tive ingredient crystallizes out at 

able skin reaction. Furthermore, various water-soluble room temperature 

or water-dispersible emulsifiOT and oil liquids or emol- y^^^ ^^ ^^ formulations of the inven- 

hents have been sugg^ted for u^ m preparmg omt- ^^^^ ^^^^^-^ ^^^^ all-in-solution, the cream 

ments, gels, cre^ and lotions. However, because of ^^^^^ ^^^^ ^^^^^ ^ ^^^^ ^^^^ ^^^^^^ 

^l^^t^T^ V ably from about 0.025 to about 0,2% by weight of the 

nroHn^K ^ activc ingredient based on the weight of the entire 
products are required thereby mcreasmg their cost and - . , ^ .° , ^ ^enf j 

also adven^ely Effecting their cosmetic elegance. ^^7° formulaUon, and from about 5 to about 75% and 

Accordingly, in view of the above com^iderations, it P^f^rably from about 10 to about 50% by weight of the 

is seen that a need exists for a suitable vehicle capable of 35 sebacate b^d on the weight of the entire cr^ formu- 
solubilizing a sufficient amount of the steroid so that it ^."^ dependmg upon the solubility of the particu- 

may be employed in a topical formulation, while bemg ^ active m^edient m the particular sebacate em- 

dermatologically beneficial, stable, and pharmaceuti- P^V^^' J^^ all-in-soluUon cream formulation will in- 

cally acceptable. ^^^^^ substanUally all of the active mgredient in the oily 

In accordance with the present invention, it has now 40 sebacate phase, .... 
been found that sebacates, such as dialkyl sebacates, ^^re present, an anti-whitenmg agent or anti-foam- 
wherein alkyl contains 1 to 10 carbons, for example, agent will comprise a separate oil phase and will be 

dibutyl sebacate and diisopropyl sebacate, are excellent Present in an amount within the range of from about 0.2 

vehicles for corticosteroids. ^ about 3% and preferably from about 0.5 to about 

The active ingredient employed in the formulations 45 1-5% by weight based on the entire cream formulation, 

of the invention wUl preferably comprise a steroid An antioxidant may also optionally be included in an 

which will be present in an amount of from about 0.001 amount within the range of from about 0,005 to about 

to about 3% by weight, and preferably from about 0.025 0. 1% and preferably from about 0.01 to about 0.05% by 

to about 0.2% based on the total weight of the composi- weight based on the entire cream formulation, 
tion, depending upon the type of steroid employed and 50 The aqueous phase of the all-in-solution cream for- 

its solubility in the sebacate containing vehicle. ' mulation may contam a glycol type preservative such as 

Exemplary of the steroids contemplated are the propylene glycol in an amount within the range of from 

acetonide derivatives of steroids of the pregnane series about 2 to about 50% and preferably from about 4 to 

described in U.S. Pat. Nos. .3,048,581 and 3,937,720. 40% by weight of the enture cream formulation and/or 

Included within the steroids described by the former 55 a paraben or other conventional type preservative such 

patent is halcinonide In addition, the sebacate may be as methyl and/or propyl paraben in an amount rangmg 

employed to dissolve steroids disclosed in U.S. Pat. from about 0.05 to about 0.5%, and purified water in an 

Nos. 3,976,637. 3,979,417, 3,994,935, 4,01 8,757, amount within the range of from about 30 to about 70% 

4,116.978,4,018,774,4,091,036,4,094,840,4,133.811 and by weight and preferably from about 35 to about 65% 

4,146,538, U.S. application Sen No. 919,006, filed June 60 by weight of the entire cream formulation. 
26, 1978, now U.S. Pat. No. 4.160,772 and U.S. applica- With regard to the lotion formulation of the invention 

tion Ser. No. 919,020, filed June 26, 1978, now U.S. Pat where the steroid is to be all-in-solution, the lotion will 

No. 4,164,504. contain from about 0.005 to about 0.6% and prieferably 

In preferred embodiments, dibutyl sebacate or diiso- from about 0.02 to about 0.05% by weight of the active 

propyl sebacate are employed to dissolve halcinonide, 65 ingredient based on the weight of the entire lotion for- 

2 1 -(acetyloxy)-9-fluoro- 1 ',2',3 ';4'-tetrahydro-l 1)3- mulation, and from about 5 to about 75% and preferably 

hydroxypregna-l,4dieno(16a,l7-b]-naphthalene-3,20- fr6m about 10 to about 50% by weight of the sebacate 

dione, 21-chloro-9-fluoro-r,2*-3',4'-tctrahydro-l 1)3- based on the weight of the entire lotion formulation, 
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depending upon the solubUity of the particular ingredi- propylene glycol or 1.3-butylene glycol, in an amount 

ent in the sebacate. within the range of from about 5 to about 50% and 

The above lotions or creams may contain from abut 5 preferably from about 12 to about 40% by weight of the 

to about 14% and preferably from about 8 to about 12% entire lotion formulation, and/or parabens (p-hydroxy 

by weight emulsifier-thickener (such as, cetyl alcohol) 5 benzoates) or other conventional type preservative in 

based on the weight of the entire lotion formulation. an amount ranging from about 0.05 to about 0.5%, and 

In general, emulsifier-thickeners suitable for use purified water in an amount within the range of from 

herein may comprise ethers of polyethylene glycol and about 50 to about 90% by weight and preferably from 

fatty alcohols, such as, Promulgen, Robinson Wagner about 60 to about 85% by weight of the entire lotion 

Co., which contains some unreacted cetyl and stearyl 10 formulation. 

alcohol, and other non-ionic emulsifying waxes such as Where the active ingredient is to be employed in 

Polawax, Croda Co. parenteral solutions, the sebacate vehicle will be present 

The same emulsifier-thickener used in the formula- in amounts ranging from about 80 to about 99%, and 

tions of the invention may also be obtained by substitut- preferably from about 85 to about 98%; the concentra- 

ing the above-mentioned emulsifying waxes with a mix- 15 tion of the active ingredient will vary depending upon 

ture of polyoxycthylene (20) stearyl alcohol ether the type employed and will range from about 0.01 to 

(BRU 78. ICI) or polyoxycthylene (20) cetyl alcohol about 2.5% by weight. A 1 to 5% ethanol solution may 

ether (BRU 58, ICI) with cetyl or stearyl alcohol. The be used to enhance clarity of the product, 

ratio of the BRI J or a mixture of the two BRU with the When the formulation of the invention is in the form 

fatty alcohol or a mixture of the two alcohols should be 20 of nose drops or ear drops, the sebacate vehicle will be 

within the range of from about 0.6 to about 3.5, prefera- present in amounts ranging from about 80 to about 99% 

bly from about 1 to about 3. and preferably from about 85 to about 98% by weight 

Another emulsifier system suitable for use in the in- while the active ingredient will vary depending upon 

vention comprises a combination of glyceryl monostea- the type used. 

rate with polyoxycthylene sorbitan palmitate or stcarate 25 With regard to specific steroid formulations, where 

and stearyl alcohol. For example, a cream or lotion halcinonidc is employed in all-in-solution creams or 

containing 0.025% by weight halcinonidc in dibutyl lotions, the sebacate vehicle will be preferably em- 

sebacate (5-50%). an oil-in-watcr cream, can be made ployed in an amount within the range of from about 30 

with glyceryl monostearate (1-8%), cetyl alcohol to about 70% by weight and more preferably within the 

(2-6%) and Twcen 60 (polyoxycthylene sorbitan mono- 30 range of from about 40 to about 60% by weight, while 

stearate 2-7.1%). the steroid will be present in amounts ranging from 

It will also be appreciated that two or more materials about 0.02 to about 0.2% by weight, 

may be employed to provide the emulsifying function Where 21-(acetyloxy)-9-fluoro-r,2',3',4'-tetrahydro- 

and the thickening function. Thus, examples of emulsi- 1 10-hydroxypregna-l,4-dieno[16a,17-b]-naphthalene- 

fying agents suitable for use herein include propylene 35 3,20-dione is employed in all-in-solution creams or lo- 

glycol monostearate, as well as the non-ionic polyoxyal- tions. the sebacate vehicle will be preferably employed 

kylene derivatives of hexitol anhydride partial long in an amount within the range of from about 5 to about 

chain fatty acid esters, e.g.. the polyoxyalkylene deriva- 50% by weight and more preferably within the range of 

tive of sorbitan monolaurate, sorbitan monopalmitate. from about 5 to about 30% by weight while the steroid 

sorbitan monostearate, sorbitan tristearate. sorbitan 40 will be employed in amounts ranging from about 0.02 to 

monooleate or sorbitan trioleate. These emulsifying about 0.2% by weight. 

agents are commercially available as Tween 20, 21, 40, Where other steroids are employed in a cream or 

60, 65, 80, 81 and 85. lotion, the sebacate vehicle will be preferably employed 

Thickeners suitable for use in combination with the in amounts within the range of from about 5 to about 

above emulsifying agents include those conveniently 45 75% by weight and preferably from about 10 to about 

employed in topical creams, such as, for example, 50% by weight while the active steroid may be em- 

monoglycerides and fatty alcohols, fatty acid esters of ployed in amounts within the range of from about 0.001 

alcohols having from about 3 to about 16 carbon atoms. to about 0.2% by weight. 

Examples ofsuitablemonoglycerides are glyceryl mon- The hydrophobic formulations of the invention 

ostearate and glyceryl monopalmitate. Examples of 50 which include non-aqueous ointments, gels and the like, 

fatty alcohols are cetyl alcohol and stearyl alcohol. comprise a steroid as described herein, a sebacate vehi- 

Examples of suitable esters are myristyl stearate and cle and oleaginous material, and optionally a wax and- 

cetyl stearate. The monoglyceride also functions as an /or antioxidant. 

auxiliary emulsifier. Other emollients or oleaginous The oleaginous material will generally be present in 

materials which may be employed include petrolatum, 55 an amount within the range of from about 25 to about 

glyceryl monooleate, myristyl alcohol and isopropyl 99% by weight, and preferably from about 50 to about 

palmitate. 90% by weight. 

A second oil phase may also optionally include an The ointiments of the invention may include the ac- 

anti-whitening agent or anti-foaming agent, such as tive steroid ingredient solubilized in the continuous 

silicone fluid, in an amount within the range of from 60 sebacate phase. 

about 0.2 to about 3% and preferably from about 0,5 to The ointment will contain from about 0.001 to about 

about 1.5% by weight based on the entire lotion formu- 2%. and preferably from about 0.025 to about 0.2% by 

lation. An anti-oxidant may also optionally be included weight of the steroid ingredient, and from about 5 to 

in an amount within the range of from about 0.005 to about 75% and preferably from about 5 to about 65% 

about 0. 1 % and preferably from about 0.01 to about 65 by weight of the sebacate based on the weight of the 

0.05% by weight based on the entire lotion formulation. entire ointment formulation and depending upon the 

The aqueous phase of the all-in-solution lotion formu- solubility of the particular active ingredient in the par- 

lation may contain a glycol-type preservative, such as ticular sebacate employed. The all-in-solution ointment 
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15 



25 



formulation (exclusive of the gel) will also include, in 
addition to the active ingredidit and sebacate, from 
about 25 to about 95% and preferably from about 85 to 
about 95% by weight of oleaginous material based on 
the vveight of the entire formulation. The formulation 
may also optionally include an opacifying agent, such as 
titanium dioxide, serving as indicator for homogeneity 
of dispersion, in an amount within the range of from 
about 0.2 to about 1% and preferably from about 0.3 to 
about 0.8% by weight based on the entire formulation. 
An antioxidant may also optionally be included in an 
amount within the range of from about 0.005 to about 
0.1 % and preferably from about 0.01 to about 0.05% by 
weight based on the entire formulation. 

Examples of oleaginous material suitable for use 
herein are petrolatum, other sebacate miscible or unmis- 
cible oily material and mineral oil thickened or gelled 
with polyethylene, or high molecular weight paraffin 
waxes or mono and diglycerides of fatty acids gelled 
with high molecular wei^t fatty acids and/or polyam- 
ide complex of hydroxystearate. Petrolatum (petroleum 
jelly) is a purified mixture of semisolid hydrocarbons 
from petroleum having a melting point of from about 
45" to about 65* C, preferably from about 50* to about 
60* C, When the mixture of active ingredient and seba- 
cate is mechanically dispersed in the oleaginous mate- 
rial, the mixture may be gelled by polyethylene as dis- 
closed in U.S. Pat Nos. 2,627,938, 2,628,187, 2,628,205 
and 3,733,403. The disclosures of the foregoing patents 
are incorporated herein by reference. 

The all-in-solution ointment may simply be prepared 
by dissolving the active ingredient in the sebacate with 
gentle heat not over 90' C, cooling to room tempera- 
ture and then incorporating the same into the oleagi- 33 
nom material by slow mixing until homogeneous. If the 
steroid is not completely dissolved in the sebacate, then 
another vehicle such as polyethylene glycol, propylene 
glycol, butylene glycol, propylene carbonate or other 
known solvents for steroids may be used to dissolve the 4^ 
undissolved portion of the steroid. Thereafter, the ste- 
roid-vehicle combination may be dispersed with the 
sebacate portion. 

The gel formulation of the invention is preferably in 
the form of a lipophilic gel, and will contain from about 45 
0.005 to about 3%, and preferably from about 0.025 to 
about 0.5% by weight of the active steroid based on the 
weight of the entire formulation, and from about 0.5 to 
about 20% and preferably from about 1 to about 10% Propylene glycol 
by weight of the sebacate based on the weight of the 50 Water q.a. to make 
entire formulation, depending upon the solubUity of the 
particular active steroid. The formulation may also 
optionally include a surfactant, such as Span 65 (sorbi- 
tan tristearate), as well as Span 60 (sorbitan monostea- oibutyl or diiso- 
rate), Span 40 (sorbitan monopalmitate), butylene gly- 55 v^opyi sebacate 
col distearate in amounts up to about 8% by weight ^ " ' 
based on the entire formulation. An antioxidant, such as 
butylated hydroxyanisole or butylated hydroxytoluene 
may also optionally be included in amounts up to about 
0. 1 % and preferably up to about 0.05% by weight based 60 
on the^tire formulation. 

In the non-aqueous gel formulation of the invention, 
various gelling agents may be employed to gel the seba- 
cate, such as waxes, for example, liigh molecular weight 
paraffin wax (Paraflint RG), propylene glycol isostea- 65 
rate (Emery 2389A), polyamide complex of hydroxys- 
tearate (Acrowax, GlycoX camauba wax, white wax, 
ozokerite and/or candelilla wax. 



With regard to specific steroid ointment or gel formu- 
lations, where halcinonide is employed in all-in-solution 
ointments, the sebacate vehicle will be preferably em- 
ployed in an amount within the range of from about 10 
to about 90% by weight and more preferably within the 
range of from about 25 to about 65% by weight, while 
the steroid will be employed in amounts ranging from 
about 0.001 to about 1% by weight. 

Where 21-(acetyloxy)-9-fluoro-r,2',3',4'-tetrahydro- 
1 lj8-hydroxypregna-l,4-dieno[ 16a, 1 7-b]-naphthalene- 
3,20-dione is employed in all-in-solution ointments the 
sebacate vehicle will be preferably employed in an 
amount within the range of from about 10 to about 90% 
by weight and more preferably within the range of from 
about 25 to about 65% by weight while the steroid will 
be employed in amounts ranging from about 0.001 to 
about 1% by weight 

In the case of ointments and lipophilic gels where the 
formulation is substantially free of water, the active 
ingredient will be dissolved in the sebacate vehicle and, 
in part, in other vehicles which may be employed as 
described hereinbefore. 

The cream, lotion or ointiment may also contain an 
antioxidant such as butylated hydroxytoluene, butyl- 
ated hydroxyanisole and the like for protecting the 
active ingredient against oxidation. 

Examples of preferred dibutyl sebacate or diisopro- 
pyi sebacate vehicles in accordance with the present 
invention include, but are not limited to, the following. 



Aqueous Cream for Moderately Insoluble Steroids 


. . Parts by Weight 


Dibutyl of Diisopropyi sebacate 


13 to 25 


Polysorbate 60 


2 to 8 


Glyceryl stearate 


3 to to 


White wax 


1 to 5 


Preservative (propylene glycol) 


6 to 15 


Anti-foam agent (dimethtcone) 


oto: 


Wato- q.s to make - 


too pans 



Aqueous Cream for Insoluble Steroids 
Parts by Weight 



Dibutyl or Diisopropyi sebacate 
Glyceryl stearate 
White wax 

Fromulgen D (cetearyl alcohol 
and ceteareth-20), 
Robinson-Wagner 
Dimethiconfi 



25 to 60 
1 to 5 
3 to 7 



4 to 10 
0to2 

5 to 20 
100 parts 



Anhydrcxis Gels 



Parts by Weight 



Carnauba wax 
Polyethylene 
Mineral oil 



83 to 95 
15 to SO 



80 to 92 
20 to 8 



65 to 75 



10 to IS 
IS to 20 



Examples of preferred steroid formulations in accor- 
dance with the present invention include, but are not 
limited to, the following: 



Halcinonide Topical Creany 0.025% 



Ranges 



Halcinonide, micronized 
Dibutyl or diisopropyi sebacate 
Polysorbate 60 



a022-0.03 gm. 
6-10 gm. 
2-8 gm. 
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Promulgen, Type D (Cetearyl 
alcohol & Ceteareth-20)» 
Robinson-Wagner 
Glyceryl stearate 
White wax 
E»ropylene glycol 
Dimethicone 350 
Puriftcd water. qA 



or 



4- 10 gm. 
1-5 gm. 
3-7 gm. 

5- 15 gm. 
0-2 gm. 



Halcmonide Topical Cream, 0.1% 


Ranges 


Hakinonide, microniied 


0.09-0.11 gm. 


Dibutyl or Diisopropyl sebaoaCc 


25-35 gm. 


Polysorbate 60 


2-8 gm. 


or 


or 


Promulgen, Type D (Cetearyl 




alcohol & Ceteareth-20X • 




Robinson-Wagner 


4-10 gm. 


Glyceryl monostearate 


1-5 gm. 


White wax 


3-7 gm. 


Propylene glycol 


5-15 gm. 


Dimethicone 350 


0-2 gm. 


Purified water, q.s. 


100.0 gm. 


Topical Cream Containing 0.025% 21-(Acctyloxy)-9- 


fluoro-r,2',3',4'-tetrahydro- 1 1^-hydroxypregna- 


l,4^icno(16aJ7-b]naphthalene-3,20Klione 


Steroid, micronized 


002-0.03 gm. 


Dibutyl or Diisopropyl sebacate 


3-10 gm. 


Polysorbate 60 


2-8 gm. 


or 


or 


Promulgen D 


4-10 gm. 


Glyceryl monostearate 


1-5 gm. 


White wax 


3-7 gm. 


Propylene glycol 


5-15 gm. 


Dimethicone 350 


0-2 gm. 


Purified water aso 


100.0 gm. 


Topical Cream Containing 0.1% 21-<Acetyloxy)-9- 


fluoro-r. 2\ V, 4'-tetrabydro-Uj3-hydroxypregna- 


l,4^ienofl6a-,17-b]naphthalene-3,20-djone 


Ranges 


Steroid, micronized 


a09-0.1l gm. 


Dibutyl or Diisopropyl sebacate 


15-25 gm. 


Polysorbate 60 


2-8 gm. 


or 


or 


Promulgen, Type D (Cetearyl 




alcohol & Cctcarcth-20). 




Robinson-Wagner 


4-10 gm. 


Glyceryl monostearate 


1-5 gm. 


White wax 


3-7 gm. 


Propylene glycol 


5-15 gm. 


Dimethicone 350 


0-2 gm. 


Purified, water, q.s. 


100.0 gm. 


Haldnonide Lotion 0.025% 


Halcinonide, micronized 


0.02-0.03 gm- 


Dibutyl or Diisopropyl sd}acate 


3-10 gm. 


Polysorbate 60 


2-8 gm. 


Sodium carboxymethyl cellulose 


2-8 gm. 


Cety] alcohol 


1-3 gm. 


Propylene glycol 


5-15 gm. 


Purified water, q.s. 


100.0 gm. 



Lotion Containing OjQ25% 21-(Acetyloxy)-9-nuoro- 
r,2',3',4'-tetraKydro-! 1^-hydroxypregna-l ,4- 

dienof 1 6a, 1 7'blnaphthaiene-3,20-dione 

Ranges 



10 



Steroid, micronized 


O.O2-0lO3 gm. 


Dibutyl or Diisopropyl sebacate , 


3-10 gm. 


Polysorbate 60 


2-8 gm. 


Sodium carboxymethyl cellulose 


2-8 gm. 


Cetyl alcohol 


1-3 gm. 


Methyl paraben 


0. 1-0.5 gm. 


Propyl paraben 


o.oi-aos gm. 


Purified water, q.s. 


100.0 gm. 



Intramuscular Injection Containing 4% 21-(Acety1oxy)- 
9-nuoro- 1 *,2',3',4'-tetrahydro* 1 1 0-hydroxyprcgna- 
1 ,4-dieno[ 1 6a. 1 7-b]naphthalene-3 ,20-dione 



-continued 



Steroid 

Benzyl alcohol 
Dibutyl sebacate sufficient 
5 to make 



4gm. 
0.5-2.5 gm. 

100 ml. 



The following examples illustrate preferred embodi- 
ments of the present invention without, however, limit- 
ing the same thereto. All temperatures are expressed in 
degrees Centigrade. 



EXAMPLE 1 



15 



20 



25 



Cream Containing 0.025% 2l-(Acetyloxy>-9-nuoro- 
rX3',4'-tctrahydro-llj3-hydroxypregna- ! ,4-dieno- 



Steroid, micronized 


0.025 gm. 


Dibutyl sebacate 


5 gm. 


Glyceryl stearate 


4gm. 


White wax 


4gm. 


Promulgen, Type D (PEG fatty 


alcohol ether>Cete8ryl 




alcohol & Otearcth-20 




(Robinson-Wagner) 


7 gm. 


Propylene glycol 


15 gm. 


Dimethicone 350 


1 gm. 


Purified water, sufficient to make 


100.0 gm. 



The steroid is dissolved in dibutyl sebacate with gen- 
tle heat not over 90* C. The glyceryl stearate, white 
30 wax, Dimethicone 350 and Promulgen are melted to- 
gether and heated to 75'*-80'' C. and then mixed with the 
above steroid solution and the propylene glycol. The 
resulting mixture is added to hot TS^-SO" C. purified 
water with vigorous agitation to emulsify. Agitation is 
35 continued until the temperature drops down to 48' C. 
Sufficient hot (48"-50' C) purified water is then added 
to make 100 gm. Mixing is then continued at a slow rate 
during the congealing stage until the cream reaches 
room temperature. 



40 



45 



50 



EXAMPLE 2 



Hakinonide Cream 0.025% 



Halcinonide. micronized 
Dibutyl sebacate 
Glyceryl stearate 
White wax 

Promulgen, Type D (PEG fatty 
alcohol ether)-Cetearyl 
alcohol & Ceteareth-20 
(Robinson- Wagner) 
Propylene glycol 
Dimethicone 350 
Purified water, sufficient to make 



0.025 gm. 
7 gm. 
4 gm. 
4 gm. 



7 gm. 
15 gm. 
I gm. 
100.0 gm. 



55 The above cream is prepared employing the proce- 
dure of Example 1. 

EXAMPLE 3 



60 



65 



Halcinonide Cream 0.1% 



Haldnonide. micronized 
Dibutyl sebacate 
Glyceryl steanue 
White wax 

Promulgen, Type D (PEG fatty 
alcohol ether>-Cetearyl 
alcohol &. Ceteareth-20 
(Robinson- Wagner) 
Propylene glycol 



0.1 gm. 
30 gm. 

4 gm. 

4 gm. 



9 gm. 
II gm. 
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EXAMPLE 7 



Halclnonide Cream 0.1% 



Dimethicqne 350 

Purified water, sufllcient to make 



1 gm. . 
100.0 gm! 



The above cream is prepared employing the proce- 
dure descnbed in Example 1 . 



Intramuscular Ii^ectlon Containing 4% 21-(Acetyloxy)- 
9-fluoro-r,2',3',4'^etrahydro-1 1^-hydroxypregna- 
l,4-dieno[16a,17..blnaphthalene-3.20.dtone 



EXAMPLE 4 



10 



SteioB 

Benzyl alcohol 

Dibutyl sebacatc suificient 

to make 



4gro. 
2gm. 

lOOgra. 



Cream Containing 0.1% 21-(Acetylox)^9-fluof6-r^V 
3',4'-tetrBhydro-Uj?-hydroxypregna-lvMieno[16^J7-b]- 
haphthalenc-3,20-dlone 



The above injectable is prepared by simply mixing 
and sterilizing the above ingredients. 



Steroid 


0.1 gm. 


Dibutyl sebfacate 


IB gm. 


Glyceryl stearate 


4 gm. 


White wax 


•4gm. 


Promulgen. Type D (FEO fetty 




alcohol ether)-Cetearyl 




alcohol & Ceteareth-20 




(Robinsoa*Wagner) 


9 gm. 


Propylene glycol 


li gm. 


Dimethicone 350 


' 1 gin. 


Purified water, sufficient to make 


100.0 gm. 



15 



20 



EXAMPLE 8 



Cream Containing 01% 21-Chloro-9-nuoro-r4'4'*4'- 
. tetrahydFO-11^-hydroxypregna-M-dieao[16a,17-b]- 
- naphthalene*3.20-dtone 



The above cream is prepared as described in Example 



25 



Steroid 

Diisopropyl sebacate 

Glyceryl stearate 

White wax 

Promulgen 

Dimethicone 

Propylene glycol 

Purified water, q.«. to make 



ai gm. 
35 gm. 
5 gm. 
4gm. 
7gm. 
1 gm. 
12 gm. 
100 gm. 



EXAMPLE 5 



30 



Halcinooide Lotion 0.025% 



Halcinonide, microoized 


a025gm. 


Dibutyl sebacate 


7 gm. 


Polysorbate 60 




Sodium cartx)xymethyl cellulose 


5gin. 


Cety] alcohol 


2gm. 


Mcthylparabcn 


Ql3 gfiL 


Propylparaben 


a03 gm. 


Purified water, qjs. 


100 gm. , 



The steroid and parabens are dissolved in dibutyl 
sebacate with gentle heat* not over 90*" C. and melted 
together and Polysorbate 60 and cetyl alcohol added, 
while maintaining the temperature at 75*'-80' C Water 
is heated to 80* C. to dissolve the sodium carboxy- 
methyl cellulose forming an aqueous phase which is 
added with vigorous agitation to the oil phase to emul- 
sify. Agitation is continued until the temperature drops 
down to 48" C. SufTicient 50' C water is added to make 
100 gm. Mixing is continued at a slow rate to congeal 
the mixture, imtil the lotion drops down to room tem- 
perature. 



EXAMPLE 6 



Lodon Containing 0.025% 21-(Acetyloxy>9-fliioFO- 
1 '»2',3',4'-tetnihydro-l lj}-hydroxypregna-l,4- 
dieno[!6a-17-b]naphthalenc-3,20<lione 



Stertud, micronized 


0.025 gm. 


Dibutyl sebacate 


. 5 gm. 


Polysorbate 60 


5 gm. 


Sodium carboxymethyl cellulose 


5 gm. 


Cetyl alcohol 


2 gm. 


Methylparaben 


a3 gm. 


Propylparaben 


O.03 gm. 


Purified water, q.s. 


100 gm. 



The above lotion is prepared employing the proce- 
dure of Example 5. 



The above cream is prepared employing procedures 
similar to that descnbed in Example 1. 

EXAMPLE 9 



35 



40 



Cream Containmg a2% (ni3,16a>9-Fluoni,l'^^'.4'- 
tetrahydio-1 l-bydroxy-3,20-dtoxopregna- 1 ,4^)ieno- 
[ 1 6a, 1 7*b lnaphthalen'2 1 -oic acid, l-methylcihyl ester 



Steroid 


0.2 gm. 


Dibutyl sebacate 


15 gm. 


Glyceryl stearate 


5 gm. 


While wax 


4gm. 


■ Polysorbate 60 


5 gm. 


Dimethicone * 


1 gm. 


Propylene glycol 


15 gm. 


Purified water q.t. to 


130 gm. 



The above cream is prepared employing procedures 
45 as described in Example 1. 



EXAMPLE 10 



30 



Ointment. 0.025% (all-in-solution) 



33 



Halcinonide, micronized 


a02S gm. 


(a) Dibutyl sebacate 


50 gm. 


(b) Mfaieral Oil 


4*gm. 


(a) and (b) gelled with 


polyethylene) 


5 gm. 


Titanium dioxide 


0.5 gm. 



60 



The steroid is dissolved in dibutyl sebacate, and min- 
eral oil and polyethylene are added to the solution with 
gentle heat not over 90° C. The mixture is heated to 
120° C. until homogeneous. The mixture is shock 
cooled to room temperature and titanium dioxide is 
dispersed homogeneously therein. 



EXAMPLE 11 



65 



Lipophilic gel, 0.025% (all-in-solution) 



Halcinonide, micronized 
Dibutyl sebacate. 



a025 gm. 
92 gm. 
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-continued present in an amount within the range of from 30 to 

about 90% by weight of the composition. 

9. The composition as defined in claim 3 in the form 

Caniaubawax . ' 8 gm. ' of a lotion wherein said steroid is all-in-solution, said 

5 steroid being present in an amount within the range of 

The steroid is dissolved in dibutyl sebacate by gentle ^^^^ ^-^^ to about 0.6% by weight of the com- 

hcat (70* C). The camauba wax is added, allowed to Position, said sebacate being present in an amount 

dissolve, and the melted mass shockcooled by pouring ^'V*? '^^e of from about 5 to about 75% by 

the solution onto a cold surface. "^^f^l?^ composition. 

The gel obtained is a smooth, glossy semisolid oint- , The steroid composition as defined in claim 9 

ment like gel further mcludmg an cmulsifier-thickener present m an 

What is claimed is: f™""'?* within the range of from about 5 to about 14% 

- X • J • *i. r e • . "y weight of the composition, a preservative present in 

1. A steroid composition m the fonn of an omtment. ^ ^^^^ ^j^hin thrrange of from about 0.05% to 
gd, lotion, cream or solution which is useful m treatmg 15 about 50% by weight of The composition, and water 
dermatitis, consisting e^ntiaUy of an effective amount present in an amount within the rai^e of from about 50 
of from about 0.001 to about 3% by weight of a oortico- to about 90% by weight of the composition, and option- 
steroid and a dialkyl sebacate in an amount of from ally including an antiK)xidant present in an amount 
about 5 to about 75% by weight of the composition, the within the range of from about 0.005 to about 0. 1 % by 
corticosteroid being dissolved in the dialkyl sebacate. 20 weight of the composition, and further optionally in- 

2. The steroid composition as defined in claim 1 eluding an anti-whitening agent or anti-foaming agent 
wherein said sebacate vehicle is present in an amount present in an amount within the range of from about 0.2 
within the range of from about 5 to about 95% by to about 3% by weight of the composition. 

weight of the composition. 11. The steroid composition as defined in claim 3 in 

3. The steroid composition as defined in claim 1 in the 25 the form of an ointment or gel wherein said steroid is 
form of an ointment, gel, lotion, cream or solution. present in an amount within the range of from about 

4. The steroid composition as defined in claun I 0-001 to about 2% by weight of the composition, said 
wherein said sebacate is dibutyl sebacate. sebacate vehicle is present in an amount within the 

5. The steroid composition as defined in claim 1 ^ange of from about 5 to about 75% by weight of the 
wherein said sebacate is diisopropyl sebacate. ^ composition. 

6. The steroid composition as defined in claim 1 l^- The steroid composition as defined. in claim 11 
wherein said steroid is halcinontde or triamcinolone ^^^^^ mcludmg an oleaginous material present in an 
acetonide amount withm the range of from about 25 toabout 95% 

7. The steroid composition as defined in claim 3 in the „ ""l the composition. ^ 
formofacreamorlotionwhereinsaidsteroidispresent f3Jt.^n^^^ 

in an amount within the range of from about 0 005 to ^'^i'^l'"!^^^^ ? "^T ^^^^^"^^ 

n iCfl^ .„^i^u* ♦u '1 u * ^ method of treaUng dermatitis, which comprises 

about 0.6% by weight of the composiUon, said sebacate administering topically an effective amomit of a compo- 

vehicle IS present in an amount within the range of from ^^^^^^ ^ defmed in claim 1. 

aboutS to about 75% by weight of the composition- 40 15. A method of treating dermatitis, which comprises 

8. The steroid composition as defined in claim 7 and administering topically an effective amount of a compo- 
further mcluding an cmulsifier-thickener present in an * sition as defmed in claim 7. 

amount within the range of from about 1 to about 14% 16. A method of treating dermatitis, which comprises 

by weight of the composition, a preservative present in administering topically an effective amount of a compo- 

an amount within the range of from about 0.05% to 45 sition as defmed in claim 11. 

about 50% by weight of the composition, and water » ♦ • « * 



50 



55 
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